Allelic inactivation of the pseudoautosomal gene SYBL1 is controlled by epigenetic mechanisms common to the X and Y chromosomes.
On the human long-arm pseudoautosomal region (XqPAR), genes that are subject to inactivation are closely linked with those that escape. Genes subject to inactivation are not only silenced on the inactive X in females, but they are also inactivated on the Y chromosome in males. One of the genes subject to this unusual inactivation pattern is the synaptobrevin-like 1 gene (SYBL1). Previously we showed that its silencing on the inactive X and the Y allele involves DNA methylation. This study explores the molecular events associated with SYBL1 silencing and investigates their relationship. Promoter DNA methylation profiles were determined by bisulfite sequencing and immunoprecipitation experiments demonstrate that chromatin on the repressed Xi and the Y alleles has underacetylated histones H3 and H4 and H3-lysine 9 methylation. In addition, the inactive X and the Y allele were found to have a condensed chromatin conformation. In contrast, the expressed allele shows H3 and H4 acetylation, H3-lysine 4 methylation and a less compacted chromatin conformation. In ICF syndrome, a human disease affecting DNA methylation, SYBL1 escapes from silencing and this correlates with altered patterns of histone methylation and acetylation. Combined, our data suggest that specific combinations of histone methylation and acetylation are involved in the somatic maintenance of permissive and repressed chromatin states at SYBL1. Although it is unclear at present how this allele-specific silencing comes about, the data also indicate that the epigenetic features of the 'Y inactivation' of SYBL1 are mechanistically similar to those associated with X-chromosome inactivation.